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 Abstract: The aim of this study is focusing on identification of the determinants of 
smallholder farmers’ choice of adaptation strategies to climate change and their associated 
factor in southeast Ethiopia. To get the data both qualitative and quantitative data were 
collected from primary and secondary sources. To get carry out the study 155 household heads 
were employed. Interview schedule, survey questionnaires, FGDs, key informant interview and 
field observation were also employed to collect the data. To analyze the data both descriptive 
statistics and econometric model were employed. Multivariate probit model was employed to 
identify the determinants of smallholder farmers’ choice of adaptation strategies to climate 
change and the result showed that the likelihood of households to adopt planting tree, terracing 
practice, improved varieties of crops, adjust planting date, and use crop diversification were 
76.5%, 74%, 51%, 46.7%, and 40.4%, respectively. Therefore, future policy should focus on 
awareness creation on climate change and its adaptation strategies.  
  
 Keywords: Choice of Adaptation Strategies, Climate Change, Multivariate Probit 
Models, Ethiopia 
 
INTRODUCTION 
 
Climate change is a real phenomenon. It has been recognized and realized by 
scientific communities that climate change has a global coverage and clearly show 
itself by affecting the world communities with different magnitudes (Serkalem et al., 
2014). Since the levels of the development of the world countries are different, climate 
change is not affecting the global societies equally. Developed regions are the major 
contributors of the greenhouse gases, and they minimize the major impacts of climate 
change through their higher advancement of technologies whereas developing regions 
are largely affected by the climate change impacts as an outcome of their low level of 
development. However, these regions are generally categorized as the least 
contributors of greenhouse gases because of their low level of sophisticated industries 
(UNFCCC, 2012). 
According FAO (2013) 22 countries were recognized as vulnerable regions as 
a result of climate change and more than three fourth of these countries were located in 
Sub-Saharan African countries. As Climate Emergency Institute explained, these 
countries are the most regions identified as food insecure among the world (CEI, 
2015). In SSA countries, rain fed agriculture is the dominant economic activity which 
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is very sensitive to fluctuations of climate. In this way, climate change and agriculture 
are greatly interrelated. For instance, according to different scholars, climate change 
affects agriculture mainly through long term change of its parameters and agricultural 
practices also aggravate the change in climate by increasing the greenhouse gases 
(Aemro et al., 2012; Said, 2014).  Agricultural activities are influenced by climate 
change directly (rainfall, temperature, solar radiation, wind speed and humidity, 
(Arimi, 2014) and indirectly (through diseases, pest outbreak, malaria (Musa, 2016)). 
Climate change will continue to happen until the agreement of world communities to 
limit the global average temperature rise to 2°C (Meehl et al., 2007). However, 
according to the recently held Paris agreement the effort of keeping the temperature 
increment to below 1.5°C was underscored (UN, 2015; Sharma et al., 2016). 
In Ethiopia, agricultural sector is the primary economic activity and its share in 
GDP is 38.8% in 2014 and its productivity is highly influenced by the nature of climate 
due to the fact that the sector is rain dependent (Mengistu, 2011). The economy of 
Ethiopia is affected by climate fluctuation and about 0.5 and 2.5% of GDP can 
decrease in every year as a result of climate change (FDRE, 2015). Change of climate 
has significant adverse implications to the economic country with connection to 
different climatic parameters. According to climate change scientific community, the 
nature of rainfall is irregular and complex to estimate (IPCC, 2014b). The same source 
also stated that temperature is showing increasing trend. Likewise, averagely minimum 
and maximum annual temperature in Ethiopia is increased by 0.25oc every ten years 
and 0.1oc every decades respectively (Temesgen, 2010). Moreover, the increment of 
the temperature has been projected in the future from 1.1 to 3.1°C and 1.5 to 5.1°C by 
2060s and 2090s respectively. National Meteorology Service (NMS, 2007) recognized 
that rainfall fluctuation becomes extremely increasing more than that of the past 50 
years as a result of climate change. Thus, with an intention of minimizing the impacts 
of climate change, adaptation strategies are needed (Fussel, 2007; Farber, 2011). 
An appropriate perception about climate change is a precondition for the 
approaching of adaptation strategies (Gutu et al., 2012). In response to climate change 
impacts, adaptation activities are mostly applied with objective of diminishing the 
severity of climatic condition. It can be done at farm level and at national level. 
Adaptation measures taking place at national level leads to the acceptance of 
autonomous adaptation practice at individual levels or farm levels. Whereas, adaptation 
at individual level or farm level incorporate the perception to climate change and 
decision of either to adopt or not to adopt climatic change  adaptation strategies 
(Tessema et al.,2013). The adaptation effort towards climatic change at local level is 
mostly unorganized and it requires collaborations of different bodies like scholars, 
NGOs, policy makers, development agents and community members. Working 
together is necessary at all levels for the successful of adaptation to climate change and 
results give appropriate adaptation program in order to reduce the climate change 
impacts (Belay et al., 2017). Different adaptation strategies can be used to overcome 
the problem of climate change; using new crop varieties, livestock species, irrigation 
activities, crop diversifications, mixed farming systems and changing planting dates are 
very common methods in agriculture (Gutu et al., 2012).  
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Smallholder farmers of Ethiopia are practicing rain fed agriculture and they are 
characterized by inadequate resources, lack of networks, shortage of finances, rural 
institutions, low adaptive capacity and inadequate access to modern technologies 
(Tesfaye, 2016). As a result of these complicated factors, the rural farming 
communities are highly suffered to climate change impacts like destroying of livestock 
herd, food scarcity, and great loss of human life. Moreover, mass migration of peoples 
is another impact (Mengistu, 2011). Recurrent drought, soil erosion, land degradation, 
desertification, loss of bio diversity, floods, pollution of air and water, and 
deforestation activities are the major environmental harms in Ethiopian country 
(MoFED, 2010). The long term impact of climate change is related to the pattern of 
rainfall and temperature which is varying on the bases of seasonally and annually 
(Seyoum, 2015). Though, by temperature increment and rainfall variability smallholder 
farmers are being impacted. Food shortage continues death of people because of lack 
of food, decline of biomass production, loss of crop yields, and people’s loss daily 
work activities are the consequence of climate variability in Ethiopia (Jensen, 2011; 
Abraham, 2012). Like other parts of the country, the livelihoods of the rural 
communities of Adama district is based on rain fed agriculture. As a result of 
fragmented and maladaptive practices, the already affected communities are tending to 
get worse.  
In response to the change and its associated impacts on climate change, the 
smallholder farmers have developed local based adaptation methods. However, the 
efforts are still characterized by disjointed and limited which cannot fully address the 
projected climate change impacts. Climate change adaptations performed by 
smallholder farmers often takes place in the form of small changes and traditional ways 
(Hurst et al., 2012). There is also lack of sufficient information on the process of 
climate change and its adaptation choices that are essential for policy makers, 
development agents and farmers. The study area is known by its relatively higher 
temperature and erratic rainfall which significantly affect smallholder farmers (Bezabih 
et al., 2010; Abrham, 2012). To mitigate the climate change variability, different tools 
that may be applied as adaptation strategies/mechanisms by smallholder farmers, and 
this research also focuses on identifying these methods within its associated factors for 
choice of adaptations in the study contexts.  
 Conceptual Framework: As indicated in conceptual framework in the 
following (Figure 1) climate change is the result of both natural and human factors. 
Adaptation to climate change is also affected by both internal and external factors. 
Internal factor involves socio economic and demographic factors such as age, sex, 
educational status, farm income, farm experience, total number of livestock and land 
holding whereas the external factors consists of institutional issues including credit, 
participating climate change related training. The framework also shows the climate 
change adaptation strategies and its determinants or constraints that affect adaptation 
strategies. These adaptation strategies including planting tree, adjusting the planting 
date, using improved crop variety, crop diversification and terracing practice were 
included for minimizing the climatic change impact. 
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Fig. 1. Conceptual framework of the study 
Source: Authors construction, (2018) 
 
MATERIAL AND METHOD 
  
 Types and sources of data: The study was conducted in Adama District, in 
Ethiopia. To analyze the data both primary and secondary data were employed for this 
study. Smallholder farmers, agricultural extension workers and agricultural supervisors 
are sources of primary data. Unlike the primary data, the secondary were collected 
from meteorology station on the long term climatic data such as rainfall and 
temperature.  
 Sample size and its determination: To determine the sampled households in 
the study area, there are about 37 rural kebeles. All of the kebeles are found in the 
same agro-ecological zones. As a result, simple random sampling technique was 
applied to select four kebeles out of 37 kebeles which is first stage. This technique 
gives equal chance for the whole kebeles to be included in the sample size. There are 
about 21025 households in 37 rural kebeles (FEDAD, 2014). Therefore, to get the final 
sampled respondents, for which the questionnaires were distributed, statistical formula 
developed by Yamane (1967) is applied with the level of precision equal to 8%. 
	 = 1 + 	
															 																																																																																																											1	 
			 = 210251 + 210250.08	
 = 155																																																																																										2	 
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 Where n is the sample size, N is the total household in the district (21025), and 
e is the level of precision (8%). Therefore, as indicated in equation 2, the sample size 
for this study was 155 households. This means the questionnaires were filled by 155 
households. Additionally, in the second stage probability proportion size was applied 
to determine the sample respondent from four kebeles.  
Table 2. 
Name of kebeles with their respective number of households and sampled respondents 
     Name of Kebeles Total households Sample size Sample size in (%) 
     Dabe Dongore  271 28 18 
     Kilinto 284 29 19 
     Goro Wagilo 433 45 29 
     Kachama 511 53 34 
     Total 1499 155 100 
Source: Authors computation, 2018 
 
 Methods of data collection: Structured questionnaire was developed, both 
open and closed ended questions was included. It is based on the specific objectives. 
Based on the specific objectives, the development of questions was divided into three 
sections. The first section was focus on demographic and socioeconomic 
characteristics of the respondents, the institutional issue also under first section. The 
second section was deal with perceptions of respondents with respect to climate 
change. Data related to climate change adaptation strategies of smallholder farmers 
was organized under section three. For clarity purpose the questions was translated to 
Afan Oromo language.  In this process of data collection, about four data collectors 
were engaged based on the experience they have and ability to fluently communicate 
with smallholder farmers. For clarification, they were provided one day training 
regarding handling of questions. The supervising role was carried by the researcher. 
For checking the relevance of the data pre testing was carried by distributing some 
question to household who was not take part in final questionnaires. 
 Key informant interview was one of the tools by which first hand data 
regarding the specific objectives was captured is interviewing individuals who are 
expected to be knowledgeable about the issues under investigation. Checklist was 
prepared focusing on specific objectives of the study. In this case, the checklist was 
contain perceptions of rural farmers about climate change, adaptation strategies of 
climate change being undertaken by farming communities and the determinants of 
smallholder farmers’ choice of adaptation strategies to climate change. Using interview 
checklist, detailed interview was conducted with agricultural extension workers and 
agricultural supervisors at kebeles and district levels. All interview process was 
handled by the researcher with the aim of making further investigations on the basis of 
the information received from the respondents. Approximately, one interview was 
taken about 40 minutes.  
Focus group discussion was collected in participatory manner and data specific 
to objective of the study were collected. It is an appropriate tool for gathering unbiased 
qualitative data. About four discussions were carried out in which each group was 
consisting of seven to twelve members from different categories. Those participants 
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who participated in key informant interview and questionnaires were not part of focus 
group discussions. Kebele leaders, male headed and women headed households and 
youth group and other smallholder farmers were part of focus group discussions. As 
much as possible suitable environment was adjusted in collaboration with the 
participants for careful discussions. Just like the key informant interviews and 
questionnaires checklist was designed to orderly guide the discussions. Each focus 
group discussion was managed by researcher with one employ assistant.  
Finally, a field observation is undertaken in sample kebeles which aided the 
researcher to observe overview of the ongoing process regarding climate change 
adaptation strategies.  
 Methods of Data Analysis: To analysis the collected data both descriptive 
statistics and econometric model were employed. Descriptive statistics such as average 
mean, standard deviation, minimum, maximum, frequency distribution and percentage 
were used. Moreover, tables and graphs were also used to present the analyzed data. 
Econometric model was applied to analyze the determinants of farmers’ choice of 
adaptation strategies to climate change. Among the multivariate models, here the 
appropriate model that is used for multiple choices is multivariate probit model hence 
this model doesn’t require the independence irrelevant alternatives. Thus why this 
model is used to identify the determinants of smallholder farmers’ choice of adaptation 
strategies by putting the k binary dependent variable as given:  
	∗ = ∗  +			ℎ	 =
1,2,3…………																																																																																																																								3	 
                       And 
 =
 1	!"	
∗ > 0
0	$%ℎ!&
' 																																																																																																																											4)
        
 Where j= jth adaptation strategy to climate change  
∗  = vector of explanatory variables   
 =vector of parameter to be predicted  
= the random error term as multivariate normal distribution with zero mean and 
unitary variance. 
∗ = variables which capture the demand related with the jth choice of adaptation 
strategies to climate change. 
 = indicates the household use or not use the particular adaptation strategy 
The error terms in equation (3) are assumed to jointly follow a multivariate 
normal distribution with zero conditional mean and variance normalized to unity. The 
off-diagonal elements in the covariance matrix represent the unobserved correlation 
between the stochastic component of the jth and kth type of adaptation strategies. This 
assumption means that equation (4) gives a multivariate probit model that jointly 
represents decision to adopt a particular adaptation strategy. This specification with 
non-zero off-diagonal elements allows for correlation across error terms of several 
latent equations which represent unobserved characteristics that affect choice of 
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alternative adaptation strategies. In this model, Nhemachena and his co-workers 
findings on the analysis of determinants of determinants of farm level adaptation 
measures to climate change in South Africa (Nhemachena et al., 2014). In similar way, 
this study was employed multivariate probit model to identify the determinants of 
smallholder farmers’’ choice of adaption strategies to climate change.  
 Hypothesized variables and their definitions   
Table 2. 
Summary of variables, its type, measurement and expected sign 
Variables and it is 
measurement Measurement Expected Sign 
   Dependent Variables  ICV APD PLTREE CRPDIV TERR 
Using improved crop 
variety (ICV) 
 
1 for those use 
these adaptation 
strategies and 0 
otherwise 
 
Adjusting planting date 
(APD) 
Planting trees (PLTREE) 
Crop diversification 
(CRPDIV) 
Terracing (TERR) 
Independent variables   
Sex of household head 
(SEXHH) 
1 for male and 0 
for female  
+
 
+ + + + 
Educational level of 
household  head (EDNHH) 
 Number of 
schooling 
+ + + + + 
 Credit (CR) 1 for those credit 
user and  0 
otherwise 
+ + - - + 
Total land holding 
(TLHOLD) 
 Hector + + + + - 
Farm income (FARMINC) Birr + + + + + 
Farming experience of 
household head 
(FARMEXP)  
Year + + + + + 
Climate related training 
(CCTR) 
1 for participate  
and 0 for not 
participate 
+ + + + + 
Livestock holding 
(LSHOLD) 
 Total Livestock 
Unit (TLU) 
+ + - + - 
Source: Authors Computation, 2018 
 
RESULTS AND DISCUSSIONS 
 
 Status of climate change adaptation strategies in the study district: In the 
study district, different adaptation strategies were employed to reduce the negative 
effect of climate change on livelihoods of farmers to manage future patterns.  These 
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strategies include; use of improved crop varieties, adjusting planting dates, planting 
tree, crop diversification and terracing practice and these strategies are mostly used by 
farmers in combining one with the other in study area. Accordingly, more than of 
farmers have been using improved crop varieties as adaptation strategy to reduce the 
adverse effect of climate change indicated in the following (Table 3). Among the 
adaptation mechanisms, adjusting planting date is the most common practices in the 
study area. As the result shows in the (Table 3) about 47.1 of farmers were using 
adjusting planting date next to improved crop variety as adaptation methods next to 
improved crop variety to reduce the adverse impact of climate change.  
76.77% of farmers were using planting trees and this mechanism is also used 
for minimizing soil erosion to promote sustainability of environment. The farmers also 
believe that planting tree can increase rainfall in addition to its high contribution in soil 
conservation but farmers who are in same residence they were not familiar with these 
strategies because of water shortage in the study area. Crop diversification such as 
mixed cropping, inter-cropping and dividing farm lands into varying crops are a 
common practice in the study area. The system is commonly practiced in the district 
where cereals (maize, soybeans), (beans, maize) and vegetable (onion, pepper and 
tomato) are grown together. Farmers in the study area have wide field knowledge on 
the advantages of mixing crops with varying attributes in terms of maturity period, 
drought tolerance, input requirements and end users of the product. From the total 
sampled households, more than one third (40.65%) of households have been using crop 
diversification as adaptation strategy to reduce the adverse effect of climate change on 
farm. Terracing practices was widely adopted by farmers in the study area and out of 
the total sampled respondents about 74.84% of them were using such adaptation 
mechanism to reduce the adverse effect of climate change.  
Table 3. 
Summary of adaptation strategies used by farmers 
Adaptation strategies Frequency Percentage 
Planting tree 119 76.77 
Terracing 116 74.84 
Improved crop variety 79 51.00 
Adjusting planting date 73 47.10 
Crop diversification 63 40.65 
Source: Authors computation, (2018); Note that a farmer can use more than one adaptation strategy. 
 
 Determinants of smallholder farmers’ choice of adaptation strategies: As 
it was clearly stated in the methodology part multivariate probit model was used to 
identify the determinants smallholder farmers’ choice of adaptation strategies to 
climate change. As it was highlighted in decretive results farmers were using five 
strategies: planting tree, terracing lands, improved crop varieties, adjusting planting 
date and crop diversification in the study area to mitigate the adverse climate change 
on farmer’s livelihoods.  These strategies were applied as safeguard farmers from 
losses that would appear as a result of changes in climate variations like temperature 
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and rainfall irregularity. Conversely, there are factors that influence decision of 
smallholder farmers to choose these adaptation strategies.  
The analysis in the study area identified the most determinants of adoption of 
various adaptation strategies using a multivariate probit model to provide policy 
information and to update the farmers in using different adaptation strategies 
depending on the model results. These factors are from demographic, natural, socio-
economic and institutional factors that were considered to assess whether they have a 
significant influence on farmers’ choice of adaptation strategies or not. The results 
from the model in (Table 4) clearly indicate determinants of farmers’ choice of 
adaptation strategies used from a cross sectional survey of 155 sampled respondents 
were presented here.  
Table 4. 
Multivariate probit results of parameter estimates 
 
Variable 
Improved 
Crop 
variety 
Adjusting 
Planting 
date 
Planting 
tree 
Crop 
diversification 
Terracing 
lands  
Sex of HHS 0.774** 
(0.331) 
0.655*** 
(0.399) 
0.655** 
(.0.399) 
-0.505* 
(.0.308) 
0.508* 
(.0.363) 
Education HHS 0.140*** 
(0.043) 
0.244** 
(0.452) 
-0.024 
(0.045) 
-0.020 
(0.040) 
0.025 
(0.042) 
Farming experience  0.001 
(0.012) 
-0.340 
(0.014) 
-0.034** 
(.0.014) 
0.010 
(0.012) 
0.003 
(0.013) 
Total land holding -0.260 
(0.225) 
0.022 
(0.213) 
0.022 
(0.213) 
-0.074 
(0.266) 
-0.247 
(0.221) 
Farm income of HHs 0.002** 
(0.013) 
-.005  
(0.876) 
-0.032 
(0.057) 
0.006 
(0.101) 
0.191 
(0.347) 
Total Livestock 
holding 
-0.058 
(0.034) 
-0.025 
(0.033) 
-0.025 
(0.033) 
-0.001 
(0.033) 
0.025 
(0.033) 
Access to credit 0.265 
(0.222) 
0.037 
(0.245) 
0.037 
(0.245) 
0.360* 
(0.216) 
0.341 
(0.227) 
Climate change 
related training 
0.112 
(0.238) 
0.434 
(0.251) 
0.434* 
(0.251) 
0.216 
(0.221) 
0.452* 
(0.243) 
Cons. 1.394*** 
(0.505) 
1.143* 
(0.503) 
1.143 
(0.50) 
-0.433 
(0.445) 
-0.280 
(0.584) 
Predicted probability 0.51 0.467 0.765 0.404 0.74 
Joint Probability of success 9.6% 
Joint probability of failure 4.1% 
Source: Author Computation, (2018); ***, ** and * significant at 1%, 5% and 10% probability level 
respectively; Multivariate probit (SML, # draws=5), Number of obs=155, Wald chi2 (45) =86.73; Log 
likelihood = -416.39555,     Prob > chi2=0.0002 
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Error Covariance Matrix and Correlations of the Multivariate Probit Model 
/atrho21 0.317** 
/atrho31 -0.120 
/atrho41 -0.002 
/atrho51 0.061 
/atrho32 0.240 
/atrho42 0.030 
/atrho52 .0.341** 
/atrho43 .0.315** 
/atrho53 0.857*** 
/atrho54 .0.222 
rho21 0.310** 
rho31 -0.129 
rho41 -0.002 
rho51 0.061 
rho32 0.235 
rho42 0.030 
rho52 .0.337** 
rho43 0.305** 
rho53 .0.661*** 
rho54 0.210 
Source: Author Computation, (2018); ***, ** and * significant at 1%, 5% and 10% probability level 
respectively; Multivariate probit (SML, # draws=5), Number of obs=155, Likelihood ratio test of rho21 = 
rho31 = rho41 = rho51 = rho32 = rho42 = rho52 = rho43 = rho53 = rho54 = rho65 = 0: chi2 (10) = 
45.1485   Prob > chi2 =0.0000 
 
Out of the total explanatory variables entered into the model, only four 
variables significantly affected improved crop variety and planting tree; three variables 
were significantly affected terracing practices, and two variables significantly affected 
both adjusting planting date and crop diversification at different probability level.  
Sex of household head was negatively influenced the likelihood farmers’ 
choosing crop diversification at 10% probability level. This indicates that females are 
more likely to adopt crop diversification as adaptation choice than male headed 
households. Females are more intensifying their efforts in homestead production 
through diversifying their crops as adaptation options to cope up with food deficit 
situations and climate change impacts. This result similar with the findings of (Bewket, 
2013) which stated that female headed households has the probability to diversify 
crops more than male headed households as climate adaptation strategies.  Contrary, 
male headed households increase the probability of choosing improved crop variety, 
adjusting planting dates, planting tree and terracing practices and results from this 
model shows that sex matter influenced the likelihood of choosing improved crop 
variety, adjusting planting date, planting tree and terracing land practices positively at 
5%, 1%, 5% and 10% probability level, respectively. This is due to males have high 
adaptive capacity than female headed households (Legesse et al., 2013).  
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Education influenced the likelihood of choosing improved crop variety and 
adjusting planting date positively and significantly at 1% and 5% significant level, 
respectively.  Because as the household farmers educated their using of improved crop 
variety and adjusting planting date also increase. As a result of this, the production and 
productivity of farmers would be increased. Education increases the alertness of 
farmers about the consequence of climate change on productivity (Said, 2014) and 
farmers with less years of schooling are less likely to adapt to climate change 
adaptation strategies than little or illiterate farmers (Abid et al., 2013). From this study, 
more educated farmers are more likely to choose improved crop variety and adjusting 
planting date than illiterate farmers to cope up with the climate variability in the study 
area.  
Farming experience influenced the likelihood of choosing planting tree 
negatively and significantly at 5% probability level. Because farmers those engaged in 
farming for long period of time are more depending on their production rather than 
planting tree. Moreover, farmers have no enough information about the contribution of 
planting trees in climate variability. Contrary to this, Hassan and Nhemachena (2008) 
argued that resourcing more farming experience was found to endorse adaptations to 
climate change positively. 
Farm income was influenced positively and significantly the likelihood of 
choosing improved crop varieties at 5% probability level. Improved crop varieties 
require financial resources to purchase improved seeds and hence increased income of 
farmers increases the investment capacity (Abebaw, 2016). When the farmers’ income 
increases their probability to invest on productivity also increases to expand their 
production from different varieties (Aemro et al., 2012). 
Access to credit was positively and significantly influenced the likelihood of 
choosing of crop diversification at 10% significant level as adaptation measures to 
reduce climate change. Access to affordable credit increases financial resources of 
farmers and ability to buy crop variety and other inputs. The result is in line with 
finding of Lemmi (2013) and Musa (2016) the cost of climate change adaptation is 
very costly so that it requires financial capacity. They also stated that lack of money 
thwarts farmers not to use important resources and technologies to adapt or mitigate 
climate change.  
Training was influenced the likelihood of choosing both terracing practice and 
planting tree at 10% significant level. Participation in climate change related training is 
found to be positively and significantly associated with the likelihood of choosing 
terracing practice and planting tree as adaptation strategies to reduce the problem of 
climate changes. This imply that farmers participated in training related to climate 
change would have more awareness about climate change and results should implies 
practicing of possible adaptation measures than those farmers not participating in 
training. Aemro et al., (2012) stated that well informed farmers are making 
comparative decisions among alternative adaptation practices that enable them to cope 
better with changes in climate.  
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CONCLUSIONS 
  
 Conclusion and policy implications: Climate change is an expected event 
that will happen again in the future if the adaptation strategies are not practiced in well 
manner. The aim of this study was to identify determinants of smallholder farmers’ 
choice of climate change adaptation strategies. The study shows that adaptation choices 
were significantly influenced by different factors. From the views of farmers and 
observations made in the field it can be concluded that different climate change 
adaptation strategies are practiced by farmers in the study area. However, the ongoing 
adaptation activities practiced by farmers are not sufficient to counter attack the 
impacts of climate change. Therefore, based on the study result the following 
recommendations were forwarded: 
Sex of household head was positively influenced the probability of choosing of 
improved crop variety, adjusting planting date, planting tree and terracing practice. So 
the federal and regional government should give the consideration for female headed 
household, for example by giving training for female as a special case because the 
female also play great role in the agriculture and also in the economy. 
Adaptation to climate change requires credit provisions that are easily 
accessible to the smallholder farmers. Reasonable credit would increases financial 
resources of farmers and ability to buy crop variety and other inputs.  So efforts should 
be done by development institutions to enhance the credit accessibility and provision 
for farmers. 
Agricultural offices should focus on encouraging climate change related 
training which increases farmers’ decision making on using different adaptation 
strategies to reduce the negative impact of climate change. Because participating in 
climate change related training may enhance farmers to have more information for 
decision making. 
Farm experience influenced negatively planting tree. So environmental policy 
focus on giving awareness for farmers  and training the community to shape farmers 
attitudes in a way that they would use environmental resource. 
Education plays an essential role in enhancing societal development and to 
enhance efforts to promote adaptive capacity of farmers. The regional and federal 
government should give attention for adult education and skill based trainings by 
addressing different agricultural activities. 
Agricultural office of the district needs to support supply of input for farmers which 
increase farm income and regional government create non- farm employment to 
support smallholder farmers. So improving farmer’s farm and non-farm income-
earning opportunities is needed.  
Finally, development agent and agricultural office need to focus on 
disseminating of the information and promoting of smallholder farmers on improving 
their adaptive capacity. The government and non-governmental organizations should 
facilitate adaptation choice that will assist farmers towards appropriate adaptive 
methods.  
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